Genomic DNA has been isolated from ancient plant samples (8, 9) and from root/tuber samples (1) . Nevertheless, preparation of high-quality genomic DNA from hard plant tissues rich in carbohydrates and secondary metabolites, such as dried rhizomes, roots and seeds, is not always a straightforward routine. This is because the DNA often co-purifies with contaminants and thus greatly compromises yields. We have tested a number of existing DNA preparation methods, including the use of phenol (9) , sodium dodecyl sulfate (SDS) (2) , cetyl triethylammonium bro -mide (CTAB) (6) , polyvinylpyrrolidone (PVP) (4), 0.35 vol of absolute ethanol (5,7) and resin column (3); however, using these methods we failed to obtain sufficient amounts of DNA from the dried roots and rhizomes of Dysosma , Codonopsis and Glycyrriza .
We have since modified the existing DNA isolation protocols to include the following two steps. (i)We disrupted cell walls in these hard plant tissues with a buffer containing urea, SDS and high concentration of salts. (ii) To avoid the loss of high-molecular-weight DNA, we adopted a dual-speed centrifugation (a low-speed centrifugation for the first 15 min followed by a high-speed centrifugation for the next 10 min). After the dual-speed centrifugation, highmolecular-weight genomic DNA was retained in the supernatant, while polysaccharides and secondary metabolites were differentially precipitated. Table 1 describes the detailed protocol.
The results of the conventional CTAB (6), urea (10) 1. Dried materials (0.3-0.5 g) were rinsed in 70% ethanol for 1 min to remove bacterial and fungal contaminants, washed 3 × with sterile water and then air-dried on filter paper.
2. The materials were cut into small pieces with a razor blade and ground in liquid nitrogen into fine powders in a mortar and pestle.
3. The powders were then transferred to a centrifuge bottle containing 5 mL of extraction buffer [8 M urea, 250 mM Tris-HCl (pH 8.0), 400 mM NaCl, 50 mM EDTA (pH 8.0) and 0.5% 2-mercaptoethanol], sterilized by filtration with a 0.45-µ M filter and thoroughly mixed by gentle inversion.
4. Solid SDS was added to a 1% concentration (wt/vol), and the mixture was incubated at room temperature for 45-60 min with occasional mixing to avoid aggregation of the homogenate.
5. A stock solution of 20% PVP (mol wt 10 000, stored at -20°C) was added to a 6% final concentration, followed by addition of 1/2 vol of 7.5 M ammonium acetate.
6. The solution was incubated on ice for 30 min, centrifuged at 4000 rpm using a Model JA-20.1 rotor (Beckman Instruments, Fullerton, CA, USA) for the first 15 min and then at 12 000 rpm for the final 10 min.
7. The supernatant was transferred to sterile centrifuge bottles, mixed completely with an equal volume of isopropanol by inversion and incubated at room temperature for 10 min.
8. The incubated solution was then centrifuged at 12 000 rpm at 15°C for 20 min, and the pellet was washed with 85% ethanol and dried in a heating block at 60°C for 15-20 min. The dried pellet was then dissolved in 1.2 mL of sterile doubledistilled water.
9. The resulting DNA solution was centrifuged at 14 000 rpm in a bench-top centrifuge (Jouan, Saint Herblain, France) for 1 min, and the supernatant was transferred into a 1.5-mL microcentrifuge tube.
10. 50 µ g RNase A/mL were added and incubated at 50°C for 30 min.
11. After one phenol/chloroform (1:1) extraction followed by a chloroform extraction, the nucleic acids were pelleted by adding an equal volume of isopropanol at room temperature.
12. The pellet was rinsed with 85% ethanol twice, dried in an oven at 60°C for 15-20 min and then resuspended in 100 µ L of TE buffer [10 mM Tris-HCl (pH 8.0), 1 mM EDTA]. Benchmark s ods ( Figure 1, lanes 1-3, respectively) show that these methods produced very low DNA yields. We also show that the dual-speed centrifugation significantly improved yields of DNA (Figure 1 , lanes 4, 6, 8 and 10) compared with single-speed centrifugation (Figure 1 , lanes 5, 7, 9 and 11), wherein a centrifugation step of 12 000 rpm for 20 min was performed. With the modified protocol, we typically obtained 5-40 µ g of genomic DNA from 0.5 g of dried Dysosmaroots/rhizomes. The isolated DNA was readily digested by Eco RI and Sau 3AI (data not shown). The DNA was used for random-amplified polymorphic DNA (RAPD) and primed PCR analyses. Reproducible RAPD patterns were generated with the isolated DNA from the four Dysosma species (Figure 2 ). We also amplified the internal-transcribed spacers (ITS) of ribosomal RNA genes from these species using two pairs of specific primers (Figure 3) . High-quality DNA was also obtained from dried Codonopsisand Glycyrrizaroots, which are also rich in polysaccharides and secondary metabolites. In conclusion, our results have demonstrated that the modified protocol is efficient in isolating high-quality and high-molecular-weight DNA from dried medicinal plant tissues rich in polysaccharides and secondary metabolites. We expect that the modified protocol can also be applied to other herbarium specimens. 
Improved Reproducibility of ELISA Using a StaticDischarge Pad
BioTechniques 25:801-802 (November 1998) While performing enzyme-linked immunosorbent assays (ELISAs) we have occasionally noted "geographical" effects on the ELISA plates, in which results from one region of the plate were considerably lower than those obtained on a different part of the plate. This effect would occur spontaneously, persist for a variable period of time and then disappear. Among the explanations we considered and excluded were variations in plate or reagent temperature, pipeting errors, unequal plate washing and residual reagent remaining in the wells. We became suspicious that static electricity might be affecting our results after observing the plastic wrap covering the plates was statically charged. Therefore, we set out to determine if an ELISA plate, discharged of static electricity at each preparation step, yielded better results as compared with a plate similarly prepared on a bench top.
Two ELISA plates (Immunolon ® 2, U-Bottom; Dynatech Laboratories, Chantilly, VA, USA) were similarly prepared, either exclusively on a staticdischarge pad (discharged plate) or on a laboratory bench top (bench-top plate). The static-discharge pad (Computer Gate International, Santa Clara, CA, USA) conducts static electricity away from the ELISA plate by means of a connection to the ground plug of an electrical outlet. Further, the user is grounded by a wristband connected to the discharge pad.
The inner 60 wells of each plate were coated with the antigen, maltosebinding protein (MBP), a product of the pMAL-c2 plasmid (New England Biolabs, Beverly, MA, USA). Antigen was added at 0.2 µ g/mL in a volume of 0.1 mL. Both plates were wrapped in Saran ® Wrap plastic film and incubated overnight at 4°C. (For this and all subsequent steps, the plastic wrap covering the discharged plate was discharged on the static-discharge pad). The wells were then blocked overnight at 4°C using phosphate-buffered saline (PBS) supplemented with 1% bovine serum albumin (BSA) and 0.1% sodium azide in a total volume of 0.2 mL. The ELISA was performed by adding rabbit anti-MBP antiserum, 1:1 0000, 0.1 mL to all wells (New England Biolabs). After an overnight incubation at 4°C, the plates were extensively washed using PBS supplemented with 0.1% Tween ® 20 (PBS/Tween 20). The plates were then incubated with alkaline phosphatase (AP)-conjugated goat anti-rabbit antibody, 1:1000, 0.1 mL in each well (Zymed Laboratories, South San Francisco, CA, USA) for 4 h at room temperature. The plates were washed extensively using PBS/Tween 20 and developed using p -nitrophenyl phosphate (Sigma Chemical, St. Louis, MO, USA) dissolved in 9.8% diethanolamine, 0.5 mM MgCl 2 . Ninety minutes later, the optical density (OD)
